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(57)Abstract 

PROBLEM TO BE SOLVED: To easily apply a vertical field effect 
transistor to an LSI by providing a structure in common, highly, with 
a conventional one in shape and forming process of a source/drain 
region and a gate electrode. 

SOLUTION: A conductive path of a semiconductor is arrayed in a 
fixed direction on an insulator, and source/drain regions are so 
provided as to face each other in the direction vertical to the array 
direction of the conductive path. The two source/drain regions are 
connected with the conductive path, and a gate electrode is 
provided at the central part of a semiconductor layer constituting 
each conductive path through an insulating film. A region where a 
gate electrode is formed through the insulating film on both sides of 
the semiconductor layer constituting each conductive path, 
constitutes a channel formation region. The gate electrode is so 
provided in the array direction of the conductive path as to stride 
over the central part of a plurality of conductive paths. Related to 
each conductive path, both sides of the semiconductor layer 
constituting the conductive path are main continuity path, and the 
width of each conductive path is wide at a part contacting the 
source/drain region and narrow near the channel formation region. 
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(57) [ffM] 

IRS] V—x/ K u-Y vffi^y- hSffiofjfft, 




(2) 

1 

ttfWEfcW: *>e«aK fc i 0 «a £ £ 5 *c £ , 

2 ] ME" ooy-*/ K v«tt«rtt« 
»ii*fafc#LTaaftSrffi*c:^T, ffiE<z>#e*a 

3 N 4 §T-i a £ ^ s r t t -r z n &m 3 um 

3*, WIBfi»aBRSr«r**»fleJBOTffiJ: DTfcttt 
<h ^i^tSiM 1-5 ot^fii^ l ^{cE 

l»#*7] ffirKttftrofii*a»tt. JWEIftJ»#JiO 
fcBWWg* SnfcHJnaiCfcOS^ 

l - 6 tO^-Tti^ 1 «lcE**>tt##»*S h ? >is 

50 
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[If 5^118] ME(30^^P§i5OSa^J^-ffi3Oi?I«c, Xo 
coy-*/ K^^^««A*fe«3cfS«iEltt(Offi«(0<lJ: 

ft fflE^*WJQ»5<&£IR¥ffi^0> 
S##tt*>d> ft < £ t> — »fc»o - £ i:t5»* 

[»*JBi 0] SUE(0*BBP»^S«5pffi— 
tfta*. y-^/Ku^yw^i^tsttf^^ri 

[fS*^Si l] WEto*BIIa«oaEIS^ffi^otft** 
n»-C*>«ni:«r4»«^-#-5I«#3Jl7Xtt8E« 

[W**i 2] WE«>*Haajoa«ipaD-ot8r*» 

Tl5tf4 5 tfl^T ^ 5 r i 1 7 X W: 

8Ei^#Ml h visit** « 
[W** 1 3 ] ffilBo«fi»8R«:At¥tM^, 

i 4 ] 1-13 (D^TiX^ 1 «^E* 

»»*J:^*S«*JBSr«*b, tt4M*fWB±fc:d>ft< £ 

(en p as— s*-irj {wffiyu udD/^- v *m&z.-r z> x 

St, fi1IlH|HP^^->'^ft< fct>— ***t*Bf£4> 

«#jb«t^^— -^i/u, mEcataKss^t^fltrEy— 

LfcH p ^» b 4^ J: 
1 3 CDl^-f ttd^ 1 JR^E«Ott#a*SI h7^^0 

lit, 
t, 

tt-^*iox-rsxat. 
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<d%-<d^ •%<nMi:-£tr— 5 

fH-v^m&ais/^vy-f set \z£ K>. ln#-^ 

MftttJblc¥ilMtJI*J*jftU S£*>t#JI-tK'>ft< i 

* ? mf&m?^-'*?—^}L{z.&- turn 

*fil, SBXO-^** Wares' itf 
J; 9 , -^^ * ^eJUS ^ s; — ^-jDiatcm— 

r, **©#x<o^;* 

m*i&o i^-^ h^s? — vSrRtf, ^us** h'**— V 
*»— S*|SjHEJWUfcBlln^ — v*r*^-« J: 5fc(WE W 

Kf-f v«*4rrit-*-4|ilBflc«S:»i«-«-*ia«r#-*-5i 
t £ -f 5 ttJMIfrJMB h 9 ^ it* * <oSi 
[ff*ril8] =.v^-t-SlfflIEIS 

J; 5 Icy- h@«i*fcliy?-y- hm^^^lt 5Ig 
*#-rsc£&4#«£-*-5»#3gl 4~l 7 co^-r*v*> 40 

lt*^S*SCi«rW*i:-*-*lll*qil 4~l 80^ 
-fix*' 1 «HfB*<z>a#«i*M h7V-^^ (OSJiS* 
ft. 

[W*«2 0] ^aifrflBSr^^-sv^i-SlWHaxa 50 
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co^^^r-^s/^v^-rs^^sr^t-rsit*iii 4 
-19 <z>i^-f 1 3g{cfB«ro«#Sji*s h 7 2? 

[ff*ig2l] iffftJii^-s^^tSSIIIEIfi 
14 — 20 <z>^-fft*» 1 3gtc!Ett0>«#3&*a h 7 v 

Si0 2 lT'Il\ tSSl 2 0 010611, lB#Pfl£l_h<0 
J»»a«rX»rt- t &¥rWlt-fZ>n#Tgl 4-2 10 

[m#3M2 3] #3|«£jgSr^^-->'^-rsMI3X§ 

1SSt£-f 5!i Jfc*Ii 4-2 1 oi^-fix^iiSKfSSiro©.!?. 
[1***2 4] JC*ft«t/<#-sy^t8<Knaia 

-r-sit *Ji 14-21 wt^-r 1 ii(cie®wm#^m 

[1**112 5] -^I^i-SIWMEIS 

-rsif *is 14-21 <z>^-r 1 ii{csB®(om#3am 

[0 0 0 1 ] 

*n<t»a«jw»*a h 7 v^^icni-e 
^o, f-«Eas*«i*a h9vs?^^kiB8-r 

[0 0 0 2] ^{c**- h«tt»ttK»-T51W»tti:. * 

s. 

[0 0 0 3] 
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6 4-8 6 7 0#f4llC, M^J:or^B84#^ffl8S 
6 4-2 7 2 7 0f*2H^ £ o T^H4#W^ 

«?2-2 6 3 4 7 3#*lil^ A*TfcJ:oT4^B 
»W4*«5p 10-93093 tc^rix^fixiaa**nri^ 

So 

[0 0 0 4 ] ^:<7>4Sit3:S 5 0 tfflV^TRMtS. 

o i±fciai»flci o 2 3&«Ktte>n, *<o±.mz. 
m.jr{*<D¥m»mi o 3**Rtte>*is. i o 3 

o«BfcHty— h«fe»JKl 0 4j&*Rtffc*u 
^ht*l0 5Wnii5. fiti^f*I#Sl 
htil 0 5m*:M^Sfl:Sl 0 3 te&Sg&O 

a s nfc y - ^ / f y««*st. S5 

3^)J:ffi(c|j:f ^^^«^^nrt)-?:OiM^fc^ 

5 o*o a ) ^^^/um^setLS^fpjicsaife® 

B 5 0 I4^B19»MB6 4 - 8 6 7 0**4 8 
KS^Sl^fc:. M 5 0 0*gi£M3ol^-C, ^lOi (H 
5 0Ob) £\ Hifflffi^^-^^^^fe**#JBortSBU: 

fcy— h^O^^HIOMOS FETIi, M^-^ 

[0 0 0 5] tt*<0«ift#8rCWU STflrtOfclft** 1 
0 2il:I^^#li o 3 3^E«SK6*iS«:flr 

^wary- hteSBli o 4 *r», «^ry- h 

5 0<??ffl?*tS:»S. 
[0 0 0 6] 

/ Ki/Y ^ ^/is b <D#L1M:%&&& * ISOMOSF 

ET^M6fc^, LSnc^lt^MOSFETOiEi 

wOTt*5>, L S l'4>lc*3tfS h 5 ^^^OSEfiSr, 
o^j&^y--;*/ K^^yo^{c«^5lSlcl«(7) 
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e 

[0 0 0 7 ] Jr#ift{Cl3, h7^ 

lt, as o<Dm&*?te\M.i?w<o¥&#m 1 0 3(7>iia® 

10 ^/H:i8t5y^/h>^^t)W«tt^ 
o e — I«oS#a*I h 7 y^^T-iig 5 2 (?) 

^/Ki/^yfi|^o 6 ^<Dtz_^> y d 5 0 om^a 
bridge tiTts^/^-^^^sc^^r^^^o 

± K £ * tT * is * fifcft * * 5 

J0 [0 0 0 8] ^oT, ^**^ffi#Stg¥ffii-#LT« 

sac tttz mwm,R$bWzW b 9 is * tc & ^x t> , 

$f5fe(£>MO SFET^ iaS^ * — VtfSlSI £ £ 

[0009] (Sroll) h 7 

5R^^DDdb^^:# < ADX^S3il«c/jiS^^5 

So roppia^, ^**;um&m-b-i-z>m&\z&^x 
[0010] ^it, a*^ h^vv^^-cft, ^fijc-rs 

5(7 S/c^>^« h 7>-^^coS5^^^x.S^g^foSo ^ 
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[0011] feoX , ^-r^/nBSr;*:* < I 
t>, Sf^ODQdi^^ < ftfc-*\ 4fc^**/MI<Bj»ft 

[0012] (szoii) a«0>fea«#»»a h ? 

[0013] 

f)> h ft 5 ffi 3fe co fi»ge^ — * * ft fc U 2 tt , 
iSj^SiSft^lPl^Sv^a-fBi-rs J: 3lcy — */ FK 

WIBO*fei»aK*rti-**flcJi(D^ft< ^t^rO** 

®*f&^, mn#- hmia, ^ft< ^t>fjtEa^:^fi 

So 

[0014] jttjfsziooy — ki^-Y 

^«^)e^*a^[pi^Lrsii:ft»r©ic^^r, w 
[ooi5] * atrE^*e*ft»*rfS;-*-* 

[0016] *fc**9Jtt. ffnEO*e»SK*j*-*-* 

[0017] rwc, stjlB-ooy-^/ 

v««SrS-S»a*lPjJc#Lrailtft»rffi«cfetf 



(5) 2001-298194 

8 

[0018] *fc*SSMtt. h«ffiT» 

T 5 r £ t-tZ _LE*3§ <7>a#S6^S 

70 [0 0 19] ffittttft0>&3*8Ktt. m 

[0020] mia<D4-n!paoBayij*iP3 

fittoBJ:^ y— ^/ KU'-f >««^5S^^«(0«^ 
/h $ ^ C £ £r4#H* ^ i" S ±E*3§ 93 <7>m#^J^M h7V 

20 [0 0 2 1 ] *fc#»83tt* h«ffiMBS*nSffi 

*o«»«:»fe*< ftS*««r, mrE*>*Mn«*> 

So 

[0 0 2 2] S&E^HJnBS^KK^Pffi 
— ^»*fl?tt3^> y— ;*/ Kv-f v««^B*-t-stfc« 

^ffMS^y^^iciiatSo 

[0 0 2 3] ftJlfiO^Sn^OStg^ffi 

pjo^^i h7y^^(c^ts 0 

[0 0 2 4] **:;*:5593tt:. S9SB<7>*HJpffl(7>3E4R5pffi 
^<o9t&J&Vtfr. «f*iE*»t?*>D. ^o^p^5(Dlfi^J 

15*31 SoraiIh7>^^l:St5o 
[0 0 2 5] 4fc*38Ktt, ffllSO^e^a^^r^i-* 

[0 0 2 6] Zfz&ftmte, Jtf5*:^^om#»^:M h 
Ml, tt**flcJi±^ft< ^fe-««>l6»tt^^ 

vo^ft< i:<>— »Sr*tfBfft^fl(«3ft*»SJ:5lc1WrlB 

b, *MBe»g«H5J:tWmBy— ^/ KW 
■T S:*J«f S iSSrft 5 d S: Wflk £ + Z « 

5» #giM h 7 



0 

[0 0 2 7] Hmt&O'** — >tti+ SBP 

mia^^^ut*:^— =v^-*-«xafc*s^r, men 

[0 0 2 8] -hf5*^PJom#^^Mh 

*flt*rRtf sxafc, »x*>^;**m*fc1ffllB^;**« 
»2R«cWBB5gXO-^^^«-»«:J0X-*-Sxa^, ffifl^ 

[0 0 2 9] SfcjfcSSWfi, ±I*^PJol#MI h 
^JRSrRttSxai:* -SoraiHSrBSTTffi^J-rS^^ 

* »fijc^ ¥ ^ vsrwras^ * * BtJi^Rw sxa 

If 5 \s*J* h'** — vSrRtf, Kl/^ 

s a l r ^ s sijis-v * ^ 3i ^ is y-r s r £ \z x 

HP3ft«-3e*rpj^ia?iJLfcBlP^^ — >Sr*-*-SJ: 
5^MI3-^^^J»4:^^->'=>'^ r i-Sxa^, — 

[0 0 3 0] £fc#3gejtt, **#JB*^^ 

s miexs kt^sh* a tutus a& mm-t s 
r » s xa * *-r a ^ i: «:4»« i -r « Jiia*^ om# 
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[0 0 3 1 ] *fc*«Wtt, TOBfi»ftK«rtf-r¥»# 

glrlBxg{cir^frS^^j«$n^§Bp^ortii{ciiis 

[0032] ¥m#m&'**-~^y'r 
*stfiBxa^r^*nfc*HP«rt^BuufcmiEi6 

±ib*» w h?^^ h-j- 

[0 0 3 3 ] ^aifrJBSr^^-^^^-*- 
5ffilsxa^r^*tt*:*BBPWrtk:aabfc**flc 

[0034] *nwm*'*?-~>'y-r 
«ffSriaxa^T»^$nfc#Hpffirt{cawufc**# 

i>0 ScdISI^StS i 0 2 JS*C«^V ta*l 2 0 O'tJ&Ub, 1 

[0 0 3 5 ] ^fc*^^«> ^{^Ji*:^^--^^-*- 
««rlBxa^r^fia*ixfc*BBPfflrttc«ttJU*:**# 

^oaadrtticH-rs. 
30 [0036] *fc**ww:, *m&m&'<*-->'y-r 
smiaxateT*a*ix&#wp*rtfc»H4Ufc*iit# 

[oo3 7] ^mwm^^—^^-r 

SWiaxa^T»j«;Sixfe*HP»rtfc»tHUfc**ff 

[0 0 3 8] 

@l5Lt/0 2(c3otf5 A 1 -Ai * *-fp]£>£r®^ 14 
^i:<Bl-Bl' ^fS]^^r®gi, i5lil^i:<Cl 
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[0039] mi ic^-r x 5 \z % ^ y = vis i _Lt-*i 

KiRttfcixS (H2) o §Ba«51 0T-I3**f«i 3tt|ft 
Jgc3 4lC*3^T, M*g3i:, RtJ«BQffilO{^ 

*«« 7 «:*•*-. *-y*/u««««7«:riti-*W#JB<o 
t>^h»»K6) #Rttfc*u f**^*rt««7 

o«Brc^-+*/u*t»j«snsa**-cjBiJ»«:»<R* 20 

^Y^^*««7S:fi8;-#-4 £ *ffJio±»(Z>j|S6 
[0 0 4 0] ^#13(7)5%, Ham o^ia^ij-r-5 

vkw 4 i f -v * frmtiftu* 7 t<om <om® 

« 7 y-VKKy«««3 2i45. 

yny^ni6 (0 3 5—H3 7) St^lte*** 

ffiMS) Sr/J^<t5^iici:^ Mf-t^/^M (h7 40 

[0041] ft**, * h7y^^l:^i^y-^/ K 
u^>««4 i y— */ Ki/-fy»W3 2 Sr-frfr-frfc 

y— ;*/ >«st*B3 2^y-^/ Ki/^yxjjr^ 50 
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f yctiitSo 

[0 0 4 2] Blfctttfi^T^fc^a*. y-htg5(C 
[0 0 4 3] fe*5, Hlt-ttBS:a^t<t5fc*^ 

[0044] &&ft<o^rm&m%.\z&>T<om 9 fc-t-s. 

*i»*/13(DJ¥$ (Bl 1 t£*5# 5i^£> tt«i«12 0 
nmi-f-^o BBp*&j&*E?H-5#Ir] (Al-Al' # 
[S]) H*5JtSBBa«l 0tf>$fl3 1 0 0 nm. HJa«B3&*E 

yyi-«*fRiti*rLrii:«**fpi (ci-cr ^^3) 0 

MPSflOffite 3 0 0 nmit^o ZlOOMPW^fiiStU 
fc*8*JB»«W:5 0nmtt6. BR □ E^J«« 3 4 O 

h7^^(c*5^raft^Mt:«iit5fc*^ 
1 . 5 — 4 nmT*i>5o 

[0 0 4 5] ffiU I«>a*«*«2 0«StttWcl 

RHt3bv% -«I:simox*x/n (i/y^yiStl: 
8**>rtyaAtTff»t5 so i s«) r-i2Jg#>& 

^tfeil <7)f ^ Ij: 1 0 0 n m)5^ 4 O O n mgS, 319 

^bWKlfcSO I <o«<&, — flg^tt 1 

— 3 iimS«T-*>Sa*. EL TRANS® telLVisl) 

SS^^LTlR^atm^J: 15 0 nmJ^TtC 

[0 0 4 6] ZlOCOli ^J**ixfei|£»flcJBiO« 

SttSAS»*y— h^ttl 0 nm^b 0. 2 5 ^m£> 

\z.m 5 3 «r#ni trsatSo 

[0 0 4 7] £iT^>ii ^ l^t^) 0 

a*ife»« 2 -e*>nttai^, {sR«sio 2 

i-TSo S i 0 2 £i^{>l, W^tf S i 3 N 4 , AINs T 
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V, n + i^p + f^ B 0 B SiGel B B B , n + M£ 
i C^<7)^>I#\ Mo , W\ T a t£Z<D&M, T i N, 

[0 0 4 8] Htftt, ^~h* (^T-^/&£tb5— o<7> 
Hi. 02, B4WB1-B1' ^fS]> Cl-Cl' 
5££ix5o «*.tf 1 5 0nmi:t5o fib, RQ«10 

[0 0 4 9 ] ^^^/u^aWSrflt-r^Wt^JiKltttfia 

y>\ ^o$tiiio 19 cm- 3 *ir^ 

*v>«<D*]»k:aLfc*f»*r3B-K»« (Mo, W, Ta 

fe^^AJB, tin, wNfoiiifbft, e4*>yt 

Y K, x;Ut^A^y f Y F% SiGe Sfi&if) , 

[0050] y — ;*/ Ku^>'^^4ic:i4^^^/K7>^ 

3JA£ix5^4feioffl£l4i 0 19 c nT 3 gjL _bT*£> 9 , * 
5 X l 0 19 c m" 3 -5 X l 0 20 cm" 3 ffc5 6 
[0051] z.<n h v isis*#<r><? f^frietfLW&to^ 
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/<? [0 0 5 2 ] f f ^;^SII*7 *St*t#S^JbaJ 
ixSS^, **«:«^S5^ (H3©h 3 ) 

tf> miHffi<*>*"*jM'« (H3»rBD^tt«*lRl) 
20 KWftft^itSr ^^-C#5o tot, 

[0 0 5 3] ^-t^yu^fiS:««7«:fi8i-^«ffJB^«afl5 

fcB^s i o 2 ^it^m^»ittt)^r^oo ) 
(35) afc9of^«tt, 

[0 0 5 4] r.^T% 7**/u&Ofiim7 
-So ^*^/H£rii««7 ^§ia^5i o k#m*ttbtziim 

-f*S«*JB«>**ftjw«*rW s i (i3 0W 3 lcfflI) . 
^•r^»fiS;««7«:^iBi-SIBP»i o«7>$l^w sp ^ 
"TS^:, — o^JBJHodttWsi + Wspir&S. 

h ^ ^^^^ {c^i^rii^o h^^^^^ o 

t*#ft^+^fflSr*a-f 2W>W si + 
(w S i+w S p) /2i:^oo -r*t>*>, W^W si ^W S p 

5(? o^pisj; «?*#wnttai^ 0 ^-(Hoffiiffio^^^naw 



15 

si (h 3 ) ft*^»***7«:«t*il#I©S 
w si £H!P«si offlw sp <7>5p*SJ: D*:#tfn«A^£» 

«* 7 o«w si i:HP«5i o«w sp ^ra 

FJ#<D¥«ttW,ifc«L^©-C, ^ 

#bn^o w si i:w S pMfLt)f L<Jie^^, w si = /<? 

> (W s i + W S p) / 2 3&>b, d>fc< £fc*#<#*iftv^ 

[0 0 5 5 ] *7t, f&CDftSlftfc*i££LT, ^Y*^ 

-TS^-g-^W:, W si <W sp T-#>5tf>T-, h 3 >W sp £^ 
5 ±o^w> (w si +w sp ) / 2 £ 

[0 0 5 6] £fc, ^Ol#MIh7^^ll S 40 

sfv^^ (@5 2) tm-x-fozt^omw*^ 

KWy«SS3 2»«Ea«a*rl»03&s, y-Vh> 

* (152) ^HEttO'** — V (03 5) ^T^I^^^X 

y^co^rt), BBp«i O0>«22 iiHto 
S#a*Ih7^^^«tfc5^ y-*/K 

SO I Mm#^mM H7y^^tMt5t>oiH*o 

-rsr t&i&tftf, a*oh7v^?©»*i:iiffB 
t^gapffl^is^-rs^Dx (flT(i*.tfy— hm^o^x) 



2001-298194 

16 

[0 0 5 7] &1t* ^^r^HBfc*3lr^rtt, -^<£>i^£ 
(ftM#Jklte2 0 0 nmfiJlT, #2: U< » 1 2 0 nm£Jl 
T\ 2 *btC*f3: b< 13 6 0 nm£lT) ^»Ih7^ 

\<\ ^ot, m-comm&M&zxz z>o r. r. icx&^fc^ 
**/i>mz$$tf&¥m»m<mKZ h si &i 2 0 nm^r 

[0058] *7t, :ot»Mh7^^il ^ 

*m&irz>o mm (Ai^Msonm^T) 
x$>*) , m^ummz. x 0 v y s> f*x- h^u^ ho 

^^^27f8 2 7Sl 9 8 4^ (T. Sekikaw 
a, Sol id — State Electronic 
s , vol.27, p. 827, 1984) , ffl lC J; 

u 9 9 1 ^r-r • 4— • ^>r— • 

h, 6 8 31-6 8 61 (T. Tanaka, 
1991 IEEE, I EDM, pp. 6 8 3 — 6 8 6) 

- h«**Rtf ±T«^^ h«ffi«:H«P^ 

ife (4#{cy-h5, tft^y-^^KK^m* 
f^coy-hOTf-^) Srffix.fett^^^^ N 5KJS^fc5o 
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[oo59] &.\znmj&m i ic^^r, mm.*-%&it 
n&zwmt ufc^j^^-r e mm. muumw&z 4 

T^5o H6at/H7t?ttt, htt«5£HP 

[0 0 6 0] H8»¥»M3(cnQAl O&Rtf *Bfc 
|(p«fc:*3^-c\ S«>a^l6»JB2S:-^S** 
T-M V Ttf\ ^*#g 3 60T« J: t> t>* LTOttl* 

inMLr, B8^)J;5^*fti3(DT 
»*r»«IU^-#-< ftS. B2 60>*rffiBKia*-rJ: 

oW*teRCfl!«©y— h»*K6*Rttfc»**«L 

[0061] ft**, ^^-ei^lMToftS* (Sfc 

T^>tt»* a * * s u r t> mm t 

s o 1 aaofp»k:« b*ts— ^ ^^ii 

[0 0 6 2] CMOS*J55cGD-f NAN 50 
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[0 0 6 3 ] (|MSfl?ffi2) ^Y*^fi8«H«7,. ^ 

*Wite:Rtf5BBP*Bi y^/Fi/^fyW4^E 
^< o^cd^^J&^^So 0 2 7^^H3 4 (20 2. 

06, 07 £HCte«a>fej!.fctt#3&*s 

2 7 ?5^i 3 4 O^f tl(D^*jt{C^^r t>, *3M* 
i3*«»t6J: 5^BBa«l OtfEyiJU HJp»#BE 

?u-r s o x*mi*m 3 ^^cy- huts 
# fetus. *»#i3fcf4y-h«i5ayiip«io 

htt5 £K5p3B1 0 £ <DffiS|8««:»D 
£fc#>^ hSffiOTicSixTVNSWPW^ 

h Mem 6^ft */W£/S;«tt 7 4 s *** 

5 B f *7 ^^t^l^iil; 

ff>*t<>ifitftjK (WiliHi 1X1413 9^j/ KflfrffcR 
8 £ S i 3 N 4 Jgi9£^*^fc^) ^RtfbnS. 
[0 0 6 4] rooy-V h>^yHS4 <^K!-tt, 

3fi*«K3 3#**Rtf fcttfc. e*g^S£g^«3 

i^(tbnt^5o ^tti40i>e»fe0 8, st;@3 5 
{ciB«-rs*^*5ft^*3^rt>raC'"cfc5o 02 7{cjo 

OTJ)5o gig!^3 3|j:f^^MW7^ fe* 
«««3 2tt, f^/«fi7i;y^/KWy 

f>m@5oT(cy— ^/ Ki/^y«a^ 3 20- 
tnf Jiy- has 5 i y-^/ k i/^r y««« 3 
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[0 0 6 5] ^fcfii§S^3 3^t(j:, 

t)OTfcott)fi^ (128) 0 
$UB7, v-^/ K u-f ^gga 3 2 I^D^T, y-* 
X K M SB t>y— h«*OTS5^ffi«i-S» 

«*Sorta^ (13 2 8) o £fc, e*SK3 3*Kl 
y-^/ K i^>f ^««« 3 2 Srft&f , <f-**M&tiU9L 

(129) 0 @2 7d^i2 9Cll 

I3 0d^H3it*tJ:5(c, Mnlft<Dmtt&* 

ft*, A«»fO#«^tott>Al\ 04 6 

d^04 9H/TtJ:5lc, y-h^M^ (Mo 
«^iB9iJ-#-5*-fp){cra D) tc»UT«ii\fc, «ffjE** 
^*>SEgft*-C*>oTt>at^ £7c, I33RU«34I: 

[0 0 6 6] 1127—1131, 133, i3 4&U<0 4 
£>^Tt>, 9BPfflOgB^J*fpJ (V— Ki/^T ^SrS-^ 
<JofiW sp tt, last* (rooy-VFKy^b 

«£I8iOtttt) IC^ItSl (i2 7W spl ) \Z.it^< 

x, y— ;*/ KM ^fftttfiE^fti^r/hd < fts (#j 
ttfH2 7 0W sp2 ) o iglc, G*^S&3 3*fi8;-r^ 
#JB3tf>«W si tt, ^-y-*/^ja«*^* (lo^y- 
KM M$3tf£fit (B27© 

W si i) Jcfcfc^, y — KM ^«*#iS^*5WNT*: 
(#Jx.i£0 2 7 cow si2 ) , y-VH>^fv 

27*^031, i3 3, 03 4&{/04 6—04 90 

*#ti3, v>-rttt>. ^*^/^j#«Se7a>& y— k 
u >r 4 k a> ( j- t ^st {#■ «w s i # 5 *m & 

fe*t-5fflWsi^/hS < tt*<zrc, ISosoiIt^ 
y-^ / Ki/-f ^icgf^tit r*fifi«3 

3^t*»#SOS^<45OT, SF^SSt^fi 

tr&tsW$rx*&Z>v — x/ KM v*tt«B3 2Sr*-fS 

(127, 128, 0 3 0, 031, 033, 034, 
i4 6-i4 9(DW fiig^3 3^of^ y- 
KM v»ttW3 2 ift*/««8 7 i:<o«tt 
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^^*v^ri«»*5F«««*-e«>« KM 

-< yxnf^3 ^4rH:tffc»-g\ ^Si^soil 

z.t\zx *>mmm*mmm®x&z kmvst»<w 

It^y-^/ Fu^y^8M$:y-V KMi^l 
* £ £ «B »tf I* *: * < -T £ ^ £ J: t? * 

[0 0 6 7 ] £7fc, 8BQ«Bt7>**tW:H3 2 co J: 5ftE9ft 
*T-t>S^^o W si , W sp ^^^(C-^X s ^) 

£o ^Ol^ll 

S3 6#/h£^£^5 4#SW*&5o 
[0 0 6 8] y-hfflliy-VKM^fllffi 

ri^K-r^o i5 4ity-hSiy-VKM^« 

fffl) ^*>s»-&oiffiBISr^-r. rjtttV— */HM 

i/-f^*orflicBp (t>u< ttBBPrt^jte«#3&*«i?> 

V^f^WlifSo 05 6, §5 71^^15 4 
COA2 0 5— A2 0 5' i^^rffi, 05 5COA2 0 6 — A 

2 0 6' mWtffi\ZL&li&WiWmX&Z 0 

[0069] y-^/ Ku-rv^cora^M 

P#*>5flHS (054, 05 6) y— hco{IOM^ 

mtizcDx^ ?— vomii y— Ki^>r ^«iaarao# 

£»3 6»/h$l^. ^rco— £\ ^-h^S^y-^/K 
^^CO^{-§iP^*H/ N *^ (05 5, 0 5 7) ~e 

1^:, h(0ffi<h V-x/ KM >{HffioiBf!t3&i/hSi^ 
cor-, ^hiasi:y^/h>>fyWco*±$l 

3 6 9, *^owa»^fc:5p#Jk:4*. 
WO h7V^^^iPSl OlCtt, PSGCOifSX 

5(? ^, BPrt*sio 2 , PSGi»<nt&mmz.£?>ft3z\z. 



2i 

/^l^^^^#Ufcm^(wt>, 0 5 4&Xfm 5 6<D«it 
{C£>tf53?£^;&3 6 2*. 0 5 5&5VM30 5 7 <7>*f£^ 
tc3otf53F£^3 6 J; £ t>'h£ < l^t>K> \* 

[0 0 7 0 ] Lfr^oT, V — */ Yis-i ^&Wi%Z 2 

\Z.mt>*lX\,^\,^Mi£. (02 7, 0 3 0-034, RXf 

[0071] 01, 06, 07, 027 ~0 3 4 

-m, ^^^/uds^ (ioo) m (£>-5^iS ^ti\z^m 
tern) ztite (ioo) ffi (thz^nzthizmmtem 

[ioo] ^fS] (&5iMS^ixic^ffi^;!?ft) (c/i6J; 

<oUWjfa& [iio] 2rft (&£iM3C;h,^fl&ft;*; 
fa) J: ?\z.-rz>t, ^v*sum& (ioo) ffi 

m& (10 0) ffi&tzft (10 0) mib^yb^<m^^fz 
IHW-50T-&I?, 0 4 6 telBp^y- htiotttfcl 

i^^r^b, 0 4 7i^y-^/ ku-t v&t^y- Mc*t-r 

tc*H-5,ft«B, 0 4 9 12^— hSS^f^lRgr 
fot?, 04 9tc*3t^rttH*r* J ^i-<-rSfe«>^y- h 

>fy«a9J3 2{:^r t ^^R9 KJKsa*[& 

[0 0 7 2 ] *iea*1B^|5«Uy5:«4rftHP 

[0 0 7 3 ] (HHS^ffi3) 0C{C, 35««tt 1 &tf*lS 

[0 0 7 4 ] -i/V ^ >Sffi 1 _kl-^£ 100 nm<Z)S i 
1 2 0nm©*g B V>'y^l < J: t> fcS^MSWB 3 Sr« 
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Sc-r-5o 3 2 0nmtRKfti-<5r. 

D^s/ KKteJK8&R«\ -t*>Jb«5fc:c VDjfclc 
$5 0nm(DS i 3 N 4 g9^(j5o V V 

i^x h — SrR it* m^r^^^fc, r i E^coil 
SiOxyfyj/lSCJ; 9 a*s> K»fbJBS8XO«S i 3N4 

m9&'*?-~^y-rz> (09) . 

[0 0 7 5 ] #CEC, MPtfffi^JLfc^* — V&^tf—^ 

RoTtS 13N4JR9, /^K^m8^v^^|c, 
^^>-^Scfc SRWftR I E (Dr^r^f 

^ MM3^-^y^t5 (010) o 
20 ^0$i 3 N 4 l9, KKft;flS8, **#J13 3&iSt 

[0 0 7 6] ^fc, ^i/ny^x^f y^g^t, S 

BBPSBnasif^rs i o 2 m2<D±_m^m»m3<DTi% 

£VhT\z.tiLW-tZ>BVt (08) , fc5^l4BP»Ci3 

S i 0 2 g2 OSBdtaftbfti&tt (0 2 6) 
£C<h t>"C# Si 3 N 4 iR9 KM (^sy 

K»{fcJ8l8) <Z>-«*5ftll, Si 3 N 4 «9«i^»I« 
30 iSffcortft^ (£*T, If, 

t>co$r^r r-7^^^9j ^^fs-r^o ) o 

^ ^«©*f 3 ^ill^^tC^ \yifX% *> 

umxhti\^^\ ^]tiiSio 2 r-t)S^ H 

27-134, 046£>*b049 l^lfcfT^oTt) 

KJK8 4rRtffc*tt3a6tt, Si 3 N 4 g9i«M3 

^^^rKCC^, Si 3 N 4 i9^^I^SiSlt 
#0 5^^(CJ:oTS i 3 N 4 i9^M*i3^#®{C| 

So^ffilpffi^^-rS-^^iSCCi:*, Si 3 N 4 i 

9 1 *mwm 3 a*a«««i-r s - ^ «t o » ^-t* s ra« 

SrjBJtSCiicfcS. S i 3 N 4 ^9 i:*a»flc« 3 ^iHS 

[0 0 7 7] 4fc, 9**#*3KlMP 

V^x?m*±Xikt>tiZZt&&j<tiib\z.^ -v 
5(? ^^K©tf«fca»a*tt»JBo*t«i: 
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^Tboxov^ 9 t>, ■7^^8©fST In a5kS:**<tti 

[0 0 7 8] ^tfti^gttiUfcS, 
^7--;K^^fi 1 0-5 0 0 0 0 P a , 8 5 0- 

[0 0 7 9 ] 3 X 5 fcE^lt 

38BP*Bl OS:Rtffctf>*>, bfc*»#Ji<z>flOffi«: 
S i 0 2 Je*ca^^ 8 0°C£1±l (X DIJK 12 

SrilSDbTfcS^. ::t-9 8 0WJ:OMiSiO 

<) t5H^itrt)SK 
[0 0 8 0] 3 «r4Mr-r« J: 5 kiE^Jt 

MfflL, SSL^^$:Sie B B B{l:bT^a^o ceo 

igop^it r i EjLm\z&9¥m#m<omw\zm§i 50 
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ufcDaiasrspaft-rsc^-efcs. tr— tr— 

tf— AJtW«ftt-^0*3tSfcA», M£b 

^rlKj^ir, ^ia^ B B B ft:m(-i^^^^M^X§ (10 
ooWi, AIWCl^i 3 0 0- i 3 6 0^ i0#Ffl 

[0 0 8 1 ] ^HCVDICJ: I? S i 0 2 «fc 0 ttS^S — 

I E J: 9 31 ^ <?s< y ? (¥>ttM\z.&m bfc*mjRSr(fc 

.t^Uv'^y^gL, cttSrii*^ y V if 9 7 -< 
23: R I E Id «fc D ;!JPX b , #% — V— htSl l£Rtt 
5. £*>«»^«>J#Rra\ '<*KBMfc*8, Si 3 N 4 l 

3 9^*5^T^^-y-hltl l#R#fc nettle 

lit, H3 9*t?tt0«r^-r<-r^fcie>, ys- 
lis, y^y-hiiiiw*u^ 

[0 0 8 2]fM-hiM}r^i^il ::r* 

hi[fe»JBil 8 &»fi)W-Stt*> h^fea 

httffi5«r*;h^ft*/*b (I3 9I^^T^h^ 
5Wtbilt«ttlCfflIc {lb, i3 9T*riim 

^«r»fiS;-rixtfA^\ B i l l 6 IcM 
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[0 0 8 3] r r (Hi 1 ^ 

-^-MI*«l8SrCVDIcJ;D*atfcott, t> U 

^^-y- hiffej&JKl 8tf>fifc*«M, 

KB8<bJK8 S i 3 N 4 J»9^— ««) 

t&mt\z£ sabres i o 2 i^ort>s^c -is 
[0 0 8 4] ii^rs i 3 N 4 JR^»ur3i4Rtt^*>s* ^ 

^f^^) gl2lr2 0 0 nmtSL, R I E *C J; 9 Ctl, 

BJC*5l^T, ilO^AlO-AlO' ^$T®, BIO 
-BIO' IftRFfSE. C10-C10' ttftSKl&tfSVr 
SEBS:* Hll, Ell 2WI1 3 \Z.7jk-t 0 zKDJCmc 
*5^TPSGl:±tat5(7)«, M Q%V><Dfrmz.P SG£r 

y v£r&fSc£-t*r. y- h««HM0¥WMlciKa£ 
( 5 X 1 0 18 c m _3 ^±, jftL<li3X10 19 c nT 3 

sfcfc^SM&a (fijx.iisootiot) 15, PSGO 

[0 0 8 5] |14li, mu^W—*/ Y\s4 isJjfa 

<n£gfrX^ ^m^T% §Bp^p SGlcJ;otS«>^< $ 

B 1 4{c^5S-r-5«fc«^*5W5±®B"C*>5o PSG^ 
^tl^l^BlO-BlO' j»»ffilifflat5ttllc 
[0 0 8 6) 4*5, pf^h7^^0i^ft, 50 
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BSG t£Xs pSM^^SW^rP 

^^Tt>, PSG£l^^nS^M«ia»ill (W*.K 

^bpsg (**9if, y>#7*) fc*si^T\ 

[0 0 8 7 ] httffi^FMRk HJaa>fc«;h,fc:»#0> 
a*©iSi:J:OV-VKKy«« 

n f f h 7 V i?^^ Of ^li n I^ttft, 
p ^-y^ h 7 y^^oi^li pM^F*fi«3£:S&»£ 
( 3 X 1 0 19 c m- 3 J^_b, U < 15 1 X 1 0 20 c m" 3 

~3 X l 0 20 cnT 3 ) tc^A-r^o nl^F*6«llC«:«iJi 

[0 0 8 8] fe*5, M#13 _btf>-^;**JBI9l*, 

xs* *>5i^tty— >m&wv K-ftx 

^sy^^^^J: t?Bft*^tt5r i:^a*b^o PSGtf> 

PSG^RIElCt^xj/f/^^L, PSG 
<t 9 fcS««^»j*^5XSfc:fcv^\ hmtT^ 

fkJK8S:H»^l»*i-n«, Bl60J:5lcy-VK 
^8^ttt^PSGil)M«L (Si 2, 01 

3) % psG^b^i«tt, y-VKWy« 

MI^^UiRIE^HttTt)!^ (rtf>5#, PS 
G<D±«t>^^tu5^, P SG*>bo^F««i*fe»l4K 

\zmnviz&ft<nx-mm&m^\ ) . ^^-y- 

httffil 1 (^5^J5rtt{C^^5y— hl^5) $rR 
I EMJ: !9^DXUrc^, P SGOitS£AS1J{C, RIEf 

IC#btl55glFW§3 8{C^Lfct>(^^^So PS 
G05iSa£Jl«Olr^nd^«»jC, "e^^Jg9, K 
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[0 0 8 9] P SG<Dm&&&=-y 7 CVD 

hiii i b yy<t ucMPia ojhrhmk 
mi 3 rawtcys-y- h«« 

1 l<J0_bSS£:S£fctJ£ii:5o ^TR I Elc£ O^S — y 
- HSSl l &Bft*U &fc:R I Eia y— h 

«Kl 8 4r»*i-S. tt^TJBHBMfcteJ: 9 h«* 
Bl4*2nm«SU ^^-y-hSffil lSr^L 

^Srtcj: t>S«>i&3K r*L«ry— htt«i5 (Hi /<? 

8, 19) e **5, Hi 9»y— hJfeill 4 

^rCVDic J: D«SLfc»^©»tt-efc5. 
[0 0 9 0] y— htSMV^/ KK V 

l 7J£j&BBI!ck y-VK^^^?H6)lf« 
4^(^i, H 3 5 3 8 tfclfli»*a h 9 

Kl/^fva^^ h 1 6&^Lfc»*fc|B«KL, 

^^tL^ 0 ft*5, 0 3 6&U<0 3 8 130 3 5 IC&tfSB 
4 1 — B 4 1 * iRBrffiSr^U B37I4C41-C4 

l* mmm&^'to i3 6iiPSGo«aM 

K 8 *rl»*Ufc»-& 13 711 H§pSB# 

p sola &^TWfc*jixfctMjB'& (Hi 4) tco^r j(7 

[0 0 9 1] ¥^—>f— h#fe#J^^rR I ET^lfc 
*£LTi3:, Cl 2 , CF 4 > CHF3, HCl^SrflJl^ 

[0092] torn, m-f- bmmmi 8, y*-y 

-htgiuwtsilMPt, ctife tetter 
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[0093] s/t, *mwm&®mirti&. ^mwm<o 

^r^;^^1 0-5 0 0 0 0 Pa, 8 5 0- 

[0094] £fc, y-^/Ki/>fvgSSoS3&?^ 

^JB-S- (WiaB6, 04 6~0 4 9<7>#|i£) ft, y — 

-Y^-vaASr-TSr 9 ffcSi! LTfc&^o y— 

^19 KJR8 Sr £fr&& (B4 

9) o V-^/ Ki/^ ygS^i: V-^/ FL^^ >W 

[0 0 9 5] £fc, y-VFi/^fyi*, y— */K 
ilc#ttSil*iP](05Ftt»iS«:»-l:t«tJ!), * 

[0 0 9 6 ] «J:M^fct#»SI h 7 y ^^Ofi 
%M 3 - = ^ ^ LT *f ««t«*t « O-C, 

(liofii b?u* -e**>*K Rvmhtz 

(fcSlrMi*-?*, XS/i^f-A) ^SiaoT 

#B9£r£C, -tote*, 05ioi:5{c, mo'<?-^ 

r*t!a*tt«rffl^*^, roF^ffilSiC-f Hi ooj; 
[0 0 9 7 ] **16»*<D«iS*4feic^^Ttt, 
ttS i 0 2 Ji£ S i3N 4 JBfc>XJBJR) SrRtfT^SO 

^t>(DT^tVl^S^o ff!lt«Si0 2 I, Si 3 N 4 i 
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[0 0 9 8] h«S»^^-y- hlfiM 

S i 3N4^$:CVD|C J; 5 ^©{CilSLT, ^tlW 

«fe»»»S:R I Etc J: 5x^f/< y ^t5C £*ci;i9, 
h«SJtW^$-y- H6JWttB*tt# 

i:^ 5— h««o»^^«tfaacft(Riffi 

att«fl»«-w (^^T*iiiios i 3N4K u:»ur, 
4>ft < fc t *-+*^»j«*««:dt-r*»#Ji *>J¥£ t n 

tt*6lktt1]tiit#& (ccr-ttmxos i 3 N 4 jgi) **« 

-coSi 3 N 4 ^) tRttS^tmSo *y$/hco[*i ^ 
*Ki|ft»W»J: Dft»«K3ftSR»bKSi:, ;* y s> Mc 
»^-r^>W^f C^tliPSG) fc:»«S:^-5L-r fc, * 
y y hrtoMft^Lt^ !/— =.V ^Xtt^s^V*' 

Sfe S^:«>, «>S^tt**tt:J10«W s iS:/h$ < 

Itttt5i^tt»ic«l«:4^. ccr-tT?6£{bx*i 

7y»ftif s i o 2 \z-*t'tz>^y j r>ymz.x. *>f&&-t 30 

[0099] y-ht®5 (tKii^-;^- 

h««5 (tl<tt/^y-htt«ll) cd^$ 
h g £, a«>^^J6l»«*ffi^bo*a!C#*^i«* t S i 

5 (t> u< fs^-y- h^ii 1) t»i*Lfc« 4 y 
»htg5 (t>L<tt^^y-hSfin) <t>^®£ 

£4_h, (h g -tsi) ^lOl^fcfcoTxyf^y 

[oxoo] it, *|g«s;fl?ifi^ffi^</t:^ y 5/ hftltlc 
^fcy-hass (ti<^^-^Mgii) ic 

«6»ttft3«*r»fiK-r5*Jfet?tt:, 01OO*it_h(cy- 50 
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htgs (t>l<li^^-y-h«8ll) «r^Lfc 
1) ^Mfflffi^r^^iteH4«Tg 5 ^ 

[0101] ft£>, ^IMllCjottS^XStt, 

n%^ffi 1 rxj 2 tens Lfc«-«oa^*r# 5 atftZb^m 

*JI?l«iC*5ttS*XSW— fft*>— «ttft«ff»* 
9, H^^l^t/2^|Bbfcm#«J^:Mh7>'v ; ^ 

[0 10 2] *HaS^^C*3«t5, ^3|5#<Z>J8i 

[0 10 3] (HW14) 3 ^J^i^fc 

*S£tt*ft5*-Sre. Si 3 N 4 ««S:»«tS*SS: 
H 2 0 ~0 2 5 Sr#*g Ltl^So i20-l22|j:i 
10COB10-B10' ^^fffitC^f^U, 0 2 3~|2 

siiiioocio-cio' Slri^^^-y-ht 

ffiii#i6i:Mt5c x«0tt40«nttm&tt3 
« 5 ^r^tj- 6x*£&^*£ ufc^tc h 5 \z.mm.% 

[0 10 4] £-f, /^^hlil l{C«fl«S:RW 

^fe, iW:|2©S i 3 N 4 J^2 0£CVDtC£i? 1 On 
m±iS"rSo S^tS2^)CVD S i 0 2 ^2 l^CV 
DfcfclCj; y) 2 0 0 nmtat, C M P \Z X *) Z 
(120, 123) o $c<^T, !2^)Si 3N4K2 0 t 
S2^)CVDS i 0 2 J^2 1^RIECJ;H5 n mx 

s^r^y^y3y^2 0nmm 

v-y nylc^tSR I E^J:S^iy^^iy^^rffl/^ ft 

(S21, @2 4) o i^E^r^^-y— h^gi ixt; 

miCOi^^ K!>*— ^2 2^-v^^tC, S2(^)Si 3N4 
^2 0^1 2(7)CVDS i 0 2 J^2 1 *^y<?'<yt? 
tS^^iCj:^ 12 OS i 3 N 4 J§2 0 £m2CDCVD 

S i 0 2 ^2 1 ^-W>b^5^ K!>*— ^ 

^^-y— 1 1 O^)®^^:^^ (022, 0 

2 5) o ft^5, S2(DCVDSi 0 2 ^ 2 1 ^nt^iT% 

2<ds i 3 N 4 ^2 o<Dmm*fr&m\^ti?'- mj-^ ko* 
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(DCVUS i 0 2 ^2 1 Sr^Ttftt^-f VO*— si'te. 
[0 10 5] r«)J:5l:y-hf>rK?t^Rin 

¥% — V— h ttfbflt, PSG 

teaser, y hrtiicastsy-ht-f ki>*- 
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